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become	a	 suitable	host	plant	 in	particular	 conditions.	Here,	we	 report,	 for	 the	 first	
time,	the	results	of	a	series	of	no-	choice	oviposition	experiments	using	berries	of	five	
table	 grape	 varieties	 sampled	 in	 the	 provinces	 of	 Taranto	 and	 Bari	 (Apulia	 region,	
south-	eastern	Italy)	during	2013	from	both	organic	and	conventional	farming	systems.	
The	sugar	content	(SC)	and	skin	hardness	of	each	sample	were	analysed	to	assess	the	
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et	al.,	2011),	grape	susceptibility	and	related	economic	damage	are	still	
a	matter	of	debate	(Rombaut	et	al.,	2017).
To	date,	 damage	 to	Vitis vinifera	 L.	 (both	 table	 and	wine	grapes)	
has	been	recorded	only	in	Japan	(Kanzawa,	1939).	In	2011,	D. suzukii 
adults	were	 trapped	 for	 the	 first	 time	 in	vineyards	 in	 the	Sauternes	
region	 (Bordeaux,	 France)	 and	Michigan	 (USA),	 but	 no	 damage	was	
reported	 (Rouzes,	Delbac,	Ravidat,	&	Thièry,	2012;	Van	Timmeren	&	
Isaac,	 2014).	 In	Canada,	 the	presence	of	D. suzukii	 in	vineyards	was	
observed	in	Quebec	in	both	sentinel	traps	and	grape	bunches	(Saguez,	
Lasnier,	&	Vincent,	 2013).	D. suzukii	 adults	 have	 also	 been	 found	 in	
table	 grape	 vineyards	 in	 Pennsylvania	 and	 Maryland	 (Joshi,	 Butler,	
Demchak,	&	Biddinger,	2017).	Other	field	observations	reported	low	
levels	of	wine	grape	 susceptibility	 to	D. suzukii	 oviposition,	but	with	
significant	 differences	 between	 varieties	 (Andreazza	 et	al.,	 2016;	
Linder,	Martin,	Laboisse,	Chatelain,	&	Kehrli,	2014).
The	 potential	 impact	 of	D. suzukii	 on	wine	 grapes	 in	 a	 temper-
ate	 climate	was	 discussed	 for	 the	 first	 time	 by	 Ioriatti	 et	al.	 (2015),	
who	observed	the	ability	of	D. suzukii	to	lay	eggs	in	undamaged	soft-	
skinned	berries	(e.g.,	cv	Schiava).	On	the	other	hand,	a	field	study,	car-
ried	out	 in	 Southern	Wisconsin	 (USA)	 to	 assess	 grape	 susceptibility	
to	the	pest	of	cold	hardy	varieties,	indicated	that	such	varieties	were	
generally	resistant	 if	the	berry	skin	was	 intact	but	highly	susceptible	
if	 it	was	damaged	 (Pelton,	Gratton,	&	Guédot,	2017).	The	main	 fac-
tor	that	affects	the	grape	susceptibility	 is	skin	hardness.	 In	 line	with	
previous	investigations	on	other	fruits	(Burrack,	Fernandez,	Spivey,	&	
Krausa,	2013;	Lee	et	al.,	2016),	Ioriatti	et	al.	(2015)	demonstrated	that	
oviposition	 increased	consistently	as	 the	skin	hardness	of	 the	grape	
decreased.	 Other	 physiological	 changes	 that	 occur	 during	 ripening,	




whether	oviposition	 alone	 could	 cause	economic	damage	even	 if	 in	
terms	of	subsequent	outbreaks	of	sour	rot	(Ioriatti	et	al.,	2015,	2018;	











become	well-	established	 in	 the	area	and	 its	population	peaks	occur	
in	autumn	(i.e.,	October	and	November)	when	table	grapes	have	not	
yet	been	harvested	(Baser	et	al.,	2015;	N.	Baser,	unpublished	results).
The	goal	of	 this	 investigation	was	 therefore	 to	evaluate	 the	sus-
ceptibility	to	D. suzukii	of	different	table	grape	varieties	grown	in	the	





farming	 system	 could	 determine	 distinct	 physiological	 properties	 on	
table	grapes	that	in	turn	could	affect	their	susceptibility	to	D. suzukii.
2  | MATERIALS AND METHODS





during	 the	 summer	 of	 2012.	Mass	 rearing	 of	D. suzukii	was	 carried	
out	at	the	insect	breeding	facility	of	MAIB	and	periodically	refreshed	
with	 individuals	 collected	 in	 the	 field,	 to	 avoid	problems	associated	













were	 randomly	 selected.	Both	 subsamples	were	 carefully	 examined	
under	a	stereoscope	(Nikon	SMZ	245T)	to	remove	overripe	and	un-
healthy	berries.	One	of	the	subsamples	was	used	for	infestation	trials,	
whereas	 the	 second	was	used	 to	evaluate	 the	physiological	 param-
eters	of	the	berries.	Both	these	activities	were	carried	out	within	24	hr	
of	harvesting.
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and	 normality	 (Shapiro–Wilk	 test)	 assumptions	 were	 tested	 before	
ANOVA.	Tukey’s	HSD	test	was	applied	to	separate	the	means.	Five	
boxes	for	each	variety	and	farming	system	were	used	in	replications.
2.4 | Physiological characteristics of grapes and 





penetration	 (Letaief,	Rolle,	Zeppa,	&	Gerbi,	2008).	The	SC	 (in	 °Brix)	
was	measured	by	means	of	an	electronic	refractometer.	Differences	






















systems	 (F1,40	=	8.3592,	 p	<	.01).	 However,	 only	 organic	 Scarlotta	





82%	 (organic	Victoria	 and	conventional	 Italia)	 (Table	2).	However,	
we	did	not	find	any	significant	difference	in	adult	emergence	among	
the	 tested	 cultivars	 (farming	 system:	 F1,40	=	0.3,	 p	=	.61;	 variety:	
F4,40	=	1.3,	p	=	.30;	interaction:	F4,40	=	1.8,	p	=	.14).
3.2 | The physiological characteristics of grapes and 











p	<	.01).	 Italia	 and	 Scarlotta	 cultivars	 had	 higher	 SC	 in	 organic	 than	
in	 the	conventional	 faming	system	 (F4,40	=	3.3,	p	<	.02)	 (Tukey’s	 test:	
p	<	.05).










(n	=	13)	were	 located	around	 the	centre	of	 the	PCA	diagram.	These	
observations	 were	 confirmed	 by	 Pearson	 correlation	 analysis,	 with	
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to	 the	 cultivar	 and	 its	 physiological	 characteristics.	 Cultivars	with	
low	skin	firmness,	such	as	Crimson	and	Scarlotta,	were	more	heavily	




which	 the	 Italia	 cultivar	was	 reported	 to	be	 resistant	 to	D. suzukii 
oviposition	 (Andreazza	et	al.,	2016).	On	 the	other	hand,	 they	also	
confirm	that	levels	of	PR	are	the	principal	indicators	for	evaluating	
grape	 susceptibility	 to	D. suzukii	 attack	 (Ioriatti	 et	al.,	 2015).	 This	
parameter	 involves	direct	measurement	of	the	force	that	the	pest	
has	to	apply	to	the	fruit	skin	to	lay	eggs	into	the	berry;	thus,	it	looks	
reasonable	 to	 find	 it	 negatively	 correlated	 with	 pest	 oviposition	
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D. suzukii	 performance	 (Pelton	 et	al.,	 2017).	 It	 is	 likely	 that,	 inde-
pendently	from	the	SC,	when	the	penetration	force	is	over	a	certain	




(Ioriatti	 et	al.,	 2018).	 At	 harvest	 time,	 females	 can	 choose	 among	
grapes	characterized	by	highly	variable	PR,	which	depends	on	the	










much	 higher	 PR	 (137–313	cN).	 However,	 lower	 skin	 penetration	












components	 such	 as	 ethanol,	 sugar,	 total	 acid	 and	 extract	 (Alvarez,	
Carracedo,	 Iglesias,	 &	 Martinez,	 1993;	 Danner,	 1986;	 Lutz,	 1990;	
Woese,	Lange,	Boess,	&	Bögl,	1997),	whereas	others	reported	a	higher	






(Baser	 et	al.,	 2015;	 Rossi	 Stacconi	 et	al.,	 2016;	Wiman	 et	al.,	 2014),	
when	climatic	conditions	are	the	most	favourable	and	there	is	a	con-
siderable	 availability	 of	 ripening	 hosts.	During	 this	 period,	D. suzukii 
finds	large	amounts	of	food	and	substrate	for	oviposition	in	vineyards,	
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Conversely,	D. suzukii	oviposition	occurs	at	a	very	low	rate	on	un-
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